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That the privary reaction of cyclohexane with nitrogen dioxide (1) must
be of the radical type 18 confirmed by a series of experimental data, This

;, dicate that the reaction takes place in the hydrocarbon phase, which algo

num trichloride, titanium tetrachiotide, and 1odine) are added, indicates the
smell rol: of the iouic character of the reaction in the primary ‘stage of the
oxidation and nitration of the paraffinic chain.

The above-stated points, although characteristic for the nitration of
cyclohexane, are entirely different from those which apply %o the simplest
aromtic compound, i, e., benzene, a substance which is rel:ted to cyclo-
hexane, This corresponds to generel differences in the nitration of satu-
rated hydrocarbons ag compared with aromatic hydrocarboi:r and the accepted
mechanisus of these nitrations /57, In agreement with the above condition,
ve also found that edditions of mercury salts have no noticeable effect on

- the nitration of cyclohexane,

In agreement with the accepted mechanism, the reaction of the nitration
and oxidation of cyclohexane does not possess a chain character, - This con-
clusion was confirmed by a lack of difference in the velocity of the reaction
vhen a mixture of cyclohexane and nitrogen dioxide was passed through an
e empty tube in one experiment > 85 compared with another experiment in vwhich

the mixture was passed through a tube filled with broken glass, However, au
a high concentration of nitrogen dioxide there ig apparently a possibility
for the development of long chains by this tyre of scheme,

R-H + NO5—»R- + im0y,
= R+ + N20,—> ROIO + HO%,
NO3 + R-H—+R- + HI0,, etc.

Rupture of the chains will occur at the expense of the coupling of radicals .
with N0 and 05, while branching will occur at the expense of side reactions

of oxidation of cyclohexylniirite and cyclohexanol. It is probable that such
& cage vas realized in one of our experiments when 0.84 g of cyclohexane and
k.5 g of nitrogen dioxide were heated in a sealed tube to 1009, The tube
exploded with a great demolishing effect,

SIMMARY

On the basis of experimental results obtained by comparing, under various
conditions, the behavior of cyclohexane toward nitrogen dioxide with its be-
havior towards nitric scid » the following coneclusions can be drawa:

1, The reaction Letween cyclohexane and nitrogen dioxide is compara-
tively rapid and yields the same products as the nitration with nitric acid
according to the Konovalov-Nametkin method,

i 2. The oxidatiun and nitration of cyclohexane with nitric acid take
BN place through an intcrmediate reaction with nitrozen dioxide.
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A 3. That the primery stage of the reaction must be of the radical type
18 confirmed by the fact that it takes place in the gaseous and hydrocarbon
rhases, by the lack of any accelerating action due to strong protonic and
aprotonic acids, and also by the lack of any effect due to the addition of
nercury salts,

L, The general theory for the nitration of the paraffinic chain, de-
veloped earlier, is applicable to the oxidation akd nitration of cyclohexane.
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